Introduction
Retinopathy of prematurity (ROP) is a retinal vascular disorder frequently seen in very premature infants and is associated with poor clinical outcomes. An evaluation of ROP screening guidelines in developing countries demonstrates that some infants are missed, most of whom are more 'mature' [1] . Hence, the application of western screening guidelines for developing countries has been questioned by some researchers [2] , and local information is required to identify the at-risk population in each area.
The epidemiology and outcomes of ROP are well described in very-low-birth-weight (VLBW) preterm infants, especially in infants with a birth weight (BW) ! 1,251 g [3] , but scant data exist for infants with a BW 1 1,500 g, particularly with respect to risk factors and outcomes such as morbidity and hospital length of stay. In 2002, a Swedish study reported that of those infants weighing less than 750 g, 95.3% developed ROP, while 65.7% of those with a BM of 751-1,000 g developed ROP, 17.5% of those with a BM of 1,001-1,500 g developed ROP, and 5.4% of those with a BW 1 1,500 g developed the disease [4] . The estimated incidence of ROP in VLBW pa-tients in developing countries was reported to be 21.7% [5] . Many risk factors for the development of ROP in VLBW infants have been identified including low BW, low gestational age, supplemental oxygen therapy following delivery and multiple births [6] [7] [8] [9] , and many others [9, 10] .
Preterm infants with a BW 1 1,500 g may have different underlying illnesses, and undergo different medical procedures than do VLBW infants [11] . Because preterm infants with a BW 1 1,500 g are different from VLBW infants, specific studies of the risk factors and outcomes of ROP should be performed. Recently, Lad et al. [12] described the epidemiology of ROP among premature infants with a length of stay of more than 28 days in the USA and Slidsborg et al. [13] reported that the incidence of ROP treatment was 2.5% in the premature infants with a gestational age of ! 32 weeks in Denmark. However, there is limited data with respect to the risk factors and outcomes specific to ROP from premature infants with a BW 1 1,500 g. We studied neonates with a BW 1 1,500 g to determine risk factors for ROP and the impact of ROP on preterm infants.
Subjects and Methods

Patients
In our neonatal intensive care unit, infants were examined according to the Chinese Ministry of Health Guidelines [14] . All neonates admitted to the neonatal intensive care unit in 2005-2008 with a BW between 1,500 and 2,000 g were included in the study. The study population was divided into two clinical groups: ROP and control.
Screening Methodology
All infants with a gestational age of 32-34 weeks were examined regularly by experienced ophthalmologists at 1-to 2-week intervals. They were excluded if the examinations were stopped too early, before the retina was completely vascularized, or started too late (i.e., after full vascularization or more than 8 weeks after birth). The eyes were dilated with a combination of cyclopentolate 0.5% and phenylephrine 0.5% drops. Indirect ophthalmoscopy with a 20-to 30-dpt lens was performed. If the border between vascularized and unvascularized retina could not be seen, we used a lid speculum and indentation. In eyes in which ROP was observed, the location and severity were recorded and the stage of ROP was also diagnosed according to the ICROP [15] . Examinations were conducted at least every 2 weeks after ROP was first seen.
Risk Factor Analysis
Patient demographics, underlying disease, procedures, and medications were registered. The incidence of ROP was studied by multiple regression analysis of relevant factors: gestational age, birth weight, sex, multiple births, small for gestational age, oxygen therapy and underlying disease such as respiratory distress syndrome, apnea, septicemia, hypoglycemia and perinatal asphyxia.
Gestational age was defined by the neonatalogist caring for the patient and was based on obstetric data including early ultrasound findings and menstrual history when available or physical examination findings at the time of birth. A cutoff of 34 weeks of gestational age at birth was used because it corresponded to the median time of occurrence of ROP in our data, and because gestational age at 34 weeks or less was associated with increased likelihood of occurrence of ROP. Apnea was defined as cessation of respiratory flow for 1 20 s or associated with bradycardia. Small for gestational age was defined as BW below the 10th percentile for the gestational age. Oxygen therapy was defined as either no oxygen administered or the use of supplemental oxygen, whether continuous or intermittent oxygen therapy.
Statistical Analysis
The odds ratio (OR) associated with a given factor was an estimate of the risk of ROP when the factor was present as opposed to when it was absent; 95% confidence intervals (95% CIs) were used as a measure of the statistical precision of each OR. Adjustment for other confounding variables was also made by multiple forward stepwise logistic regression analysis. Comparisons of data were made by the 2 test or Student's t test as appropriate. p ! 0.05 was considered statistically significant.
Results
During the 4-year study period, complete eye examination data were available of 951 infants, including 398 infants with a BW of 700-1,500 g and 553 infants with a BW of 1,501-2,000 g. The incidence of ROP was 38.5% (15/39) in infants with a BW of 700-1,000 g, 10.6% (38/359) in infants with a BW of 1,001-1,500 g and 9.8% (54/553) in infants with a BW of 1,501-2,000 g.
Among the 54 infants with a BW of 1,501-2,000 g with ROP, stage 1 ROP was found in 50/54 (92.6%). Two infants developed stage 2 ROP and another 2 infants developed stage 3 ROP. All the cases of stage 1 and stage 2 ROP regressed without treatment, while the 2 infants with stage 3 ROP underwent laser treatment because they were classified as having zone I stage 3 ROP, and our treatment criteria were: (1) zone I, any ROP with plus disease, (2) zone I, stage 3 without plus disease, (3) zone II, stage 3 with plus disease. Moreover, all 54 ROP infants did not have plus disease.
In infants with a BW of 1,501-2,000 g with ROP, the mean gestational age at birth was 32. 4 Univariate analysis comparing infants whose BW ranged from 1,501 to 2,000 g with and without ROP is summarized in table 1 . ROP was correlated with the following factors: gestational age at birth ^ 34 weeks, septicemia, perinatal asphyxia and multiple births. After multivariate analysis, only gestational age at birth ^ 34 weeks, septicemia and perinatal asphyxia remained significantly associated with ROP in the forward stepwise logistic regression model ( table 2 ) .
Discussion
The incidence of ROP of 9.8% in our study is higher than that (5.4%) reported by Larsson and Holmström [4] probably because the screening criteria were BW ^ 2,000 g, being much wider than those recommended for use in the USA ( ^ 1,500 g or ^ 28 weeks) [16] and the UK ( ^ 1,500 g and ^ 31 weeks) [17] . These wider criteria were applied to avoid missing any severe disease. If we had used narrower criteria, 2 infants with severe ROP (stage 3) needing treatment would have been missed.
Risk factors for ROP offer prognostic information about the probability of developing the disease, may lead to the development of effective prevention, and may allow risk stratification to target high-risk patients for screening strategies. Prematurity is the main causal factor, as demonstrated by the widely proven correlation between the incidence and severity of ROP and gestational age [18, 19] , and gestational age was also reported to be the dominant risk factor for severe ROP [20] . Our results suggested that the group of patients with a BW of 1,501-2,000 g with ROP did not have lower gestational age compared to the patients without ROP, but we found that if gestational age at birth was ^ 34 weeks, the risk of ROP in the patients with a BW of 1,501-2,000 g was increased by 9-fold. Thus, these results suggested that whether or not the BW was less than 1,500 g, screening guidelines might include any infants whose gestational age at birth was ^ 34 weeks. Another unique risk factor that we identified was perinatal asphyxia. The low scores in the Apgar test have been described as a risk factor in a study by García-Serrano et al. [21] . Moreover, infants with cerebral palsy who have a higher incidence of retinal vascular anomalies were also associated with both cerebral ischemia and prematurity [22] .
However, there were several limitations in our study. First, this single-center study might result in misinterpretation of the incidence of ROP in the general population of infants with a BW of 1,501-2,000 g in China. In addi- tion, the sample size and the small number of events per group, as well as the retrospective study design substantially limit our conclusions. Therefore, a large and prospective randomized controlled trial is required and studies of interventions such as control perinatal septicemia and decreasing perinatal asphyxia might be achievable.
Conclusion
Our study showed a relatively high rate of ROP and the identified independent predictors of ROP included gestational age at birth ^ 34 weeks, septicemia and perinatal asphyxia.
